TR

SEALABLE CONTAI N FI ELD OF 'i'lI'HE | NVENTI '
el & oot et o _ TI ON The presentﬁynggsglogi%gLates to
r use in carrying semconductor #afefs in¥al cl ean

room -and nmore particularly to a seal abl e contai ner havi ng a
pressuregequal i zi ng mechani sm adapted to equalize pr635ures in the inside
and outside of the seal able container when the seal able container is
opeped. BACKGRCUNSE~.fTHE | NVENTION | t=- s nbst common to manufacture

sem conductor devj c®g#in a purified atnosphere in a clean room Wen

sem conduct or waf érs have to be ri f rocess t
_ 0 anot her proce
SEAAGE COMpIReR Per o

in the clean room the sem cond e a i
. ccommodated in a wafer e
The plurality fer t - - : '
- ! portabl e container which is sealable 1
?g(r:ﬂe)ﬁ{ SO as tgﬁgm@vgﬁt&ﬁﬁl@rhﬁmfo@the surfaces of the sem conductor In
seal blyears, * 'Sﬁ@%rép%%éﬁ¥“ il £6h L P8l atBS dbmaspheriable the
al abl e contal ner r &51°2CE” wi Inert gas such as nitrogen so as to
container for use in carrying semiconductor wafers
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container having a pressure-equalizing mechanism
adapted to equalize pressures in the inside and

outside of thq_sealable container when the sealable

container is opened.

BACKGROUND OF THE INVENTION

It is most common to manufacture semiconductor
devices in a purified atmosphere in a clean room.
When semiconductor wafers have to be carried from
ﬁne process to another procesé in the clean room,

" the semiconductor wafers are accommodated in a wafer

that the atmosphere in the sealable container be

replaced with inert gas such as nitrogen so as to
prevent an oxide film from being formed by the
natural oxidation of the semiconductor wafers.

However, the'prior art offfﬁg ;ealable

e
o

SR
‘*u e



prevent an oxide,filmfrombeing formed by the natural oxidation of the
sem corrductor waffers. However, the prior art of the' sealable -2-

contai ner has one trouble. For exanple, in case that the container is
seal d by the rotary novenent of the cam nenber after warnmed sem conduct or
wafers are placed in the seal abl e contai ner, when the tenperature in the
seal abl e container falls to a roomtenperature, the interior in the

seal abl e container is placed under the influence of negative pressure which

causes a difference of pressures pet n the inside and qutsi of the
seal abl e contapﬁéﬁﬂlA§ﬁah%%nﬂqeci}Q¥§f?°thE°FiSxﬁﬂﬁﬁgf d! %ﬁgﬁgealable
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are placed in the sealable container, when the
temperature in the sealable container falls to a
room temﬁerature, the interior in the sealable
container is placed under the influence of negative
pressure which causes a difference of pressures
between the inside and outside of the sealable
container. As a result of that, the 1id member of
the sealable container is sucked into. the main body.
of the sealable container. So it is impossible to
open the lid member even by the reversely rotary
movement of the cam member.

The same phenomenon as the 1id member is sucked

into the main body due to negative pressure in the
sealable container also happens under atmospheric
pressure changing.

In view of the above-described problems, the
primary object of the invention is providing a
sealable container which can be easily opened by
removal of a lid member and which can be kept
airtight as long as the lid member engages the main
body of the sealable container. In order to permit
easy removal of the lid member, the sealable

container in accordance with the present invention



into the main body due to negative pressure in the seal able container also
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the sealable container.

SUMMARY OF THE INVENTION
The present invention is the sealable container

for accommodating semiconductor wafers, comprises:

a haliow main body having an opening for taking

the semiconductor wafers oﬁt or into;

a 1id member for plugging the opening;

a lock means for locking and releasing the 1lid
member in the opening of the main body; and

a pressure-equalizing mechanism for keeping an
interior in the main body airtight or allow an

‘interior in the main body to be communicable with an
exterior in co-operation with the lock means.

The pressure-equalizing mechanism opens or
closes a vent hole provided in the 1id member in co-
operation with the lock means. An interior in.the
main body and the exterior communicate by the vent
hole.

The pressure-equalizing mechanism includes a
valve for opening or closing the vent hole, which
moves according to a deformation of a rocker arm

caused by a rotary movement of a cam member included
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the sem conductor wafers out or int . [
sen o; alid nenber for plugging the
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mai n body and the teri or comuni cate b
_ _ I y the vent hole. The
pressure-equal|iPn§ﬁﬁeéﬁéﬁlgﬁﬁqﬁ6Iudes a valve for opening or closing the

vent hole, which m)#?,% %@f%%r%ifn%&ef}nafcitiﬁg‘egéfrath@ﬂpﬁésﬁureeker arm caused by

a rotary novenment o menber 4 in the | ock neans
equalizing mechanism is determined by the mode of

| operation of the lock means so as to block the vent
hole when the lock means is in its operative
position and so as to allous the interior in the
sealable container to be communicable with the
exterior through the vent hole when the lock means
is in its released position.
The valve comprises
a valve head slidably fitted in an enlarged
recess which opens enlargely and continuously from
the vent hole toward the rocker arm in the lid
member;
an annular seal arranged upon the valve head
for sealing the vent hole;
a valve rod extending vertically from the valve
head on the opposite side to the annular seal with
a smaller diaméter than the valve head, which is
integrated with the valve head and which extend
slidably through an elongated slot longitudinally
formed in the aforesaid rocker arm; and
a pair of protuberant stoppers rigidly secured
to the valve rod axially apart from each other with
a prescribe distance so that the rocker arm may be

interposed therebetween.
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to conform to the position of tge vent hole.

More specifically stated, the présent invention
comprises a pressure-equalizing mechanism adapted
to co-operate with the lock means so as to keep the

sealable container airtight or allow it to

communicate with the exterior, whereby the pressure-

equalizing mechanism blocks the vent hole provided

in the 1id member when the lock means is in its

operative position,'énd the pressure-equalizing

mechanism opens the vent hole when the lock means is
in released position.

Consequentfy, the sealable container in
accordance with the present invention can be kept
airtight when the lock means is in its operative
position, and pressures-in the inside and outside of

the sealable container is equalized by opening the
valve which has blocked the vent hole when the lock
means is in released position. Thus it will be seen
that the pressure-equalizing mechanism
substantially facilitates the removal of the lid
member.
" Moreover, the prior construction that has the

1id member and the lock means is still useful since



to the yalve rod axially apart fromeach other wwth a prescribe distance so
that the rocker armmay be interposed therebetween. I n ant her descri bed
enbodi nent, the valve consists of an elastic material such as rubber and is
securied to the rocker armin such a position as to conformto the position
of the vent hole. Mre specifically stated, the present invention conprises
a pressure-equalizing mechani sm adapt edé6te co-operate with the | ock neans
so as to keep the seal able container airtight or allowit to comrunicate
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rocker arm caused by the rotary movement of the cam
member included in the lock means.
So, the prior sealable container can be easily
remodeled without another complicate means different

from the rocker arm for opening or closing the vent

hole.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a vertical section to help explain
the structural construction of an embodiment of the
present invention;

Fig. 2 is an enlarged fragmentary sectional
elevation to help explain the structural
construction of a lock means and a pressure-
equalizing mechénism incorporated therein;

Fig. 3 is a perspective view to help expléin
the structural construction of a cam member and a
rocker arm included in the lock means;.

Figs. 4(a) to 4(c) are enlarged fragmentary -
sectional elevations to help explain the operation
‘of the pressure-equalizing mechanism; and

Fig. 5 is an enlarged fragmentary sectional

elevation to help explain the structural



airtight when the lock neans is in its operative.position, and pr [
the inside and outside of the sealable cgntainer Ps equalized bs g;:ﬁ{ﬁ; N
the val ve which has blocked the vent hole when the lock neans is in

rel eased position. Thus it will be seen that the pressure-equalizing
nmechani sm substantially facilitates the renoval of the Iid nenber.

Moreover, the prior construction that hds"the lid menber and the | ock means
is still useful since -6- the present invention has the
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the vent hole at2 t ormation of the rocker arm caused by the

rotary novenent 5 “@- i slnCl uded i '
te@la i i@ hBBHRAN sipncl uded in the lock nmeans. So, the prior
seal abl e contai ner can ﬁe easi |y renodel ed wi thout another conplicate ﬁeans
different fromthe rocker armfor opening or closing the vent

BEST MObES OF OPERATION
[Embodiment 1]

Now we will make reference to the accompanying
drawings wherein a preferred embodiment of tﬁe
present invention is clearly shown. Fig. 1 is a
vertical section.to help explain the structural
construction of this embodiment. Fig. 2 is an
enlarged fragmentary sectional elevatioﬁ to help
explain the structural constiruction of a lock means
and a pressure-equalizing mechanism incorporated
therein. Fig. 8 is a perspective view to help
explain the structural construction of a cam member
and a rocker arm included in the lock means. Figs.
4(a) to 4(c) are enlarged fragmentary sectional
elevations to help explain the operation of the
pressure-equalizing mechanism.

Referring now to Fig. 1, a numeral number 5
shows a hollow main body 5 of the sealable container

1 which is a portable type. The hollow main body 5
of the sealable container 1 has an opening 6 and is
formed with a peripheral flange 7. A lid member 9
is fitted into the opening 6 with annular seal 8.

The 1id member 9 has a cavity for accommodating a



hol e. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a vertical section to
hel-p explain the structural construction of an enbodi ment of the present
invention; ‘Fig. 2 is an enlarged fragnentary sectional elevation to help
explain the structural construction of a lock means and a pressure-

equal i zi ng mechani smincorporated therein; Fig. 3is a perspective view to
hel p explain the structural constructi®® of a cam menber and a rocker arm
included in the lock neans; Figs. 4(a) to 4(c) are enlarged fragnentary

sectional el evaltd'apsmé Qew) sxg! gi Erbﬁﬁu(ﬁéere%tuiaqri zfnd kechanism

pressure-equal i'zihg nechanism and Fig. 5 is an enlarged fragnentary
sectional el evait]t ON f On Rk Pa EXRuAbert 1@ sthiowat W dand- g7ip cbhisenutheon of a

further type of the pressure-
upper end of the main body 5. A numeral number 13
shows a wafer cassette 13 which accommodates a
plurality of semiconductor wafers W and which is
placed on the lid member 9 in the sealable container
1. A numeral number 14 shows a gas purge box which
“has a lifting means 15 for lifting up or down a
mounting bracket 154 and which is provided with
pipes 16 and 17 preferably extending laterally in
opposite directions through the wall of the upper
part of the gas purge box 14. A gas tank, that will
supply nitrogen or other inert gas under pressure,
is connected to the pipe 16, and an exhaust pump is
connected to the pipe 17. |
As shown in Fig. 2, the lid member 9 is hollow
and is confined at the top by a top plate 94 and at
the bottom by a bottom plate 9B so as to have a
cavity A for accommodating the lock.means 10 and the
pressure-equalizing mechanism 11. The main parts
of the lock means 10 are a cam member 21 and a pair
of rocker arms 22, one of these two rocker arms 22
being omitted for the sake of simplicity. As shown
in Fig. 3, the cam member 21 is a disc type such as
a base member 23 having a center hole 23A and two

diametrically opposed side protuberances 24A and 248



equal i zi ng mechani sm BEST MODES OF OPERATI ON [ Enbodi nent 1] Now we wi ||
make reference to the acconpanying draw ngs wherein a preferred enbodi ment
of the present invention is clearly shown. Fig. 1 is a vertical section to
hel p+explain the structural construction of this enbodinent. Fig. 2 is an
enl arged fragnentary sectional elevation to help explain the structural
construction of a | ock nmeans and a pressfre-equalizing nechani sm

i ncorporated therein. Fig. 3 is a perspective viewto help explain the

structural constgpcyi@nsqt facedM MTHE & w Ik ¢t iPEKSc 85 RUAChHded 4ign the
| ock means. Figs. 4(a) to 4(c) are enlarged fragnmentary secti onal

el evations to hgxpesdPrhaith ahereperdtied widtheaPsegsute- equalizing ,
mechani sm Referring nowto Fig. 1, a nuneral nunber 5 shows a holl ow nain

body 5 of the sehtrebhéecentca ndr thembase imembeorimdl kavgpéncliihedhol | ow
mai n body 5 of the seal able container 1 has an opening 6 and is fornmed with
a peripheral flpogéidnsAZ2diadamdntdb Fespectively.
A pair of diametrically opposed projections 254
and 25B are arranged at a right angle to the
protuberances 24A and 24B. Each of the projections
25A and 25B has an oval shape from a top view. As
shown in Fig. 2, the cam member 21 is rotatably
disposed between the bottom plate 9B and the top
plate 94 by means of pins 26 and 27 so as to face
the surface of the cam member 21 provided with the
protuberance 244, 24B with the top plate 94. The
lmeéns of pins 26 are protruded from center of the
bottom plate 9B to the cavity A. The means of pins
27 are protruded from center of the top plate 94 to
the cavity A.
The rocker arm 22 is a plate type of one
accommodated in the cavity & of the lid member 9 and
carries a roller 22a on one end (opposite side to
the peripheral flange 7). As shown in Fig. 3, the
rocker arm 22 has a gide element 224 protruded from
the rocker arm 22 in the same direction as an axis
of the roller 22a.
4 groove 22B is formed in the gide element 224,

of which contour is one such as a suitable contour



Is fitted into the opening 6 wth annular seal 8 The |id nenber

cavity for accommpdating a 8 lock neans 10 and a pressure-eéua?i??ﬁga
nmechani sm 11. A numeral nunber 12 shows a hand-grip 12 on the upper end of
the main body 5. A nuneral nunber 13 shows a wafer cassette 13 whi ch
accommpdates a plurality of sem conductor wafers Wand which is placed on
the Iid nenber 9 in the seal able contai Her 1. A numeral nunber 14 shows a
gas purge box which has a lifting neans 15 for lifting up or down a

nount i ng brack&éFﬁgﬁgﬁ%%ﬂﬁﬂ{§rhiEPpfﬁy!gggjgkqhoﬁgpgsglan@nQSBz preferably

extending | ate | posite directions through the wall of the upper

part of the gaguRuigq RGX o s ORPISAEH, thhatdel bh edtier rift ridgen or

ot her inert ga er pressure, is connected to the
_ : , 0 ( pi pe 16, and an exhaust
punp is connectied ity driihdd PEL4 Tor AB4BhaWeni Bifher Bf thhe |id menber 9 is

hol | ow
projections 254 or 95B has been engaged with the
groove 22B. Thus, as shown in Fig, 2, the rocker
arm 22 has a cantilever state by the engagement with
the projections 254 or 25B on the com member 2
while the rocker arm 22 at a vicinity of center is
regulated so as to keep straight in the cavityd by a
lower regulation member 28 carried by the inner
surface of the bottom plate 9B. Upon rotating of
the cam member 21, the projection 254 or 235B moves
along the surface 22b of the groove 228 and thereby
allows the rocker arm 22 to move longitudinally.
Then the other end of the rocker arm 22 will engage
in the groove 30. Further, when the roller 22a of
the cam member 21 rotates on the either inclined
portion 94a or 24b of the protuberance 244 or 24B,
the rocker arm 22 inclines. 4 numeral number 29.
shows a upper regulation member integrally carried
by the inner surface of the top plate 94 and facing
to the lower regulation member 28. A numeral number
30 shows the groove 30 which opens along the inner
surface of the peripheral flange T of the sealable
container 1. The aforesaid other end of the rocker

arm 22 engages in the groove 30. A com shaft 31 is



and is confined at the top by a top plate 9A and at the bottom

plate 9B so as to have a cavity A for acconmpdating the | ock negﬁsalgogagn]
t he pressure-equalizing mechanism 11. The main parts of the | ock neans 10
are a cam nenber 21 and a pair of rocker arns 22, one of these two rocker
arms 22 being omtted for the sake of sinplicity. As shown in Fig. 3, the
cam nenber 21 is a disc type such as a Mase nmenber 23 having a center hole
23A and two dianetrically opposed side protuberances 24A and 24B 9 on

i dith al ong | { SSEFAEE e T R E R e nad por i

ase nenber and have inclined portions
24a and 24b resgﬁgﬁgh\i?t yg“'ﬁ&ﬂ'é"% $i apst theakby 1 abnesed niadjnext ilans 25A
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with a spline when the lit member 9 is installed on
the mounting bracket 154. The mounting bracket 154
accommodates a drive means 32 for rotating the cam

member 21 by a prescribed angle.

"The main parts of the pressure-equalizing
mechanism 11 are a vent hole 35 provided in the top
plate 94 and a valve 40 adapted to mask the vent
hole 35. The vent hole 35 consists of a bore 354
and a larger bore 35B axially and continuously
aligned so as to form a shoulder defined at the
intersection of the bore 354 and the larger bore
358. The bore 35A opens'toward an inner space of
the_sealahle container 1. The larger bore 35B opens

on toward the cavity A of the lit member 9, of
which diameter is larger than the bore 35A. A valve
head 40A of the valve 40 is slidably fitted in the
larger bore 35B. An annular seal 41 is arranged
upon the valve head 404 for sealing the vent hole
35. A valve rod 40B is integrally formed with the
valve head 404 at the opposite side to the annular
seal 41, of which diameter is smaller than the valve

head 404. The valve rod 40B extends toward the
bottom pléte through an elongated slot 22c in the



shown in Fig. 2, the camnenber 21 is rotatably di sposed between the bottom
pl ate 9B and the top plate 9A by neans of pins 26 and 27 so as to face the
surface of the cam nenber 21 provided with the protuberance 24A, 24B with
the top plate 9A. The neans of pins 26 are protruded fromcenter of the

- bottomplate 9B to the cavity A The neans of pins 27 are protruded from
center of the top plate 9A to the cavrtUzA. The rocker arm22 is a plate
type of one accommobdated in the cavity A of the lid nenber 9 and carries a

roller 22a on PREKRRdaERPSST Wihei deh® {RPvBCFbRNEDR! 15! 3149aB1e A Shown

in Fig. 3, the rocker arm has a gl de el enent 22 protruded fromthe
rocker arm 22 jp the 230 gdteRrtd Nt aF2@n akhe elohpated sqlo t22Pc A groove

22B is formed in the gide el enent 22A, of which contour is one such as a
suitable contous longit@dinally formed in the rocker arm 22. And
a pair of protuberant stoppers 42 and 43 are rigidly
secured to the valve rod 40B axially apart from
each other with a prescribe distance so that the
rocker arm 22 may be interposed therebetween. The
stopper 43 touches to the under surface of the
rocker arm 22 in Fig. 2, 4(a) or 4(b). 4 plate type
member 44 in Fig. 2 is secured to the under surface
of the top plate 94 over the larger bore 35B, which
has a center hole such that valve rod 40B may pass
through, and the downward movement of the valve head
408 may be limited thereby. A flat spring 45 is
secured on the upper surface of the rocker arm 22 at
one end side.
There shall now be described one utilization of
this embodiment in connection with Figs. 4(a) to
4(c). Let it be supposed at the beginning of the
operation that, the lock means 10 is in its released
position and the valve 40 is open as shown in Fig.
4(a) so that the interior of the sealable container
1 may be in communication with the exterior through
the cavity A of the 1id member 9.
To begin with, the atmosphere in the sealable

container 1 accommodating a plurality of



for engagenent with the projections 25A and 25B. The roller 22a is allowed

to'ride on either of the protuberance 24A or 24B when either of the

proj ections 25A or 25B has been engaged with the groove 22B. Thus, as shown
in Firg, 2, the rocker arm 22 has a cantilever state by the engagenent with

t he projections 25A or 25B on the com nenber 2 while the rocker arm22 at a
vicinity of center is regulated so as td3keep straight in the cavity by a.
| ower regul ation nmenber 28 carried by the inner surface of the bottom pl ate

9B. Upon rot atiélﬂnioé%ﬂdc‘fcf M @EPEES 14! E%plﬁlra(?ﬂ'eg;digﬁ e Pf gaP moves

al ong the surface 22 e groove 22B and 't her ows the rocker arm
22 to nove | ong{dyeh ngd | ¥itdogen) he othes erd &fl wdies rafkesase methw | |

engage in the groove 30. Further, when the roller 22a of the cam nenber 21

rotates on the #id hetmo§ghénedipotheoseddabde 24m iofiddre protTherance 24A
or 24B, the rocker arm 22 inclines. A nunmeral nunber 29 shows a upper

regul ati on menhbiey omd egask | Yhabr thedalbposipherendm sihrd assmakdbldie top pl ate
oA and facrng1€%;{§245¥e{ {Eggég%igg gegﬁiﬂf%%ﬂ ngggiﬁgr;ug?fﬁout
| replaced with inert gas.

In order to carry or store these semiconductor
wafers W, the 1id member 9 engages with the main
body 5 of the sealable container 1. In order to
make the sealable container 1 airtight, the cam
member 21 is rotated through a prescribed angle in
Fig.4(a). Then the projection 254 6r 25B moves
along the surface 22b of the groove 22B as shown in
Fig. 3, and thereby the rocker arm 22 is moved in
horizontal direction. Then, as shown in Fig. 4(b),
the other end of the rocker arm 22 will engage in
the groove 30 formed in the peripheral flange 7.
During this movement of the rocker arm 22 into the
groove 30, the flat spring 45 yieldingly maintains
the rocker arm 22 in a substantially horizontal
position by placing the rocker arm 22 on the lower
regulation member 28. By virtue of this flat spring

45, the movement of the rocker arm 22 into the
groove 30 will not be hindered by the edge of the

groove 30. Its center of gravity in the rocker arm

22 moves toward the groove 30 together with the



30 shows the groove 30 which opens along the inner surface of the

peri pheral flange 7 of the seal able container 1. The aforesaid other end of
the rocker arm 22 engages in the groove 30. A comshaft 31 is carried by
t he mounti ng bracket 15A of the lifting nmeans 15, which extends to the

seal abl e container 1. The comshaft 31 is connected to the cam nenber 21
with a spline when the |it member 9 is-ilftstalled on the nounting bracket
15A. The nounting bracket 15A accommbdates a drive neans 32 for rotating

the cam nenber firRe? RoGRHEMICANHE r it sy P2 P eh LhE

pressure-equal i zi ng mechanism 11 are vent hole 35 provided in the top

plate 9A and a yahyQedBpadamhed tiheadclide yemt2hotendd. tdhbevent hole 35
consists of a bore 35A and a | arger bore 35B axially and continuously

350 and The | ar out hars 30n. The bore BoA opene tomard an (mner Space of
lower regulation member 28 against the force of the
flat spring 45.

Upon further rotary movement of the cam member

21, the roller 22a rotates upward on the either
inclined surface 24a or 24b of the protuberance 24A
or 24B, as already described with reference to Fig.
3. The rocker arm 22 rises up toward the top plate
94 and deforms around the upper regulation member 29
as a fulcrum., Consequently, one end of the rocker
arm 22 provided with the roller 22a is forced upward
while the other end of the rocker arm 22 abuts
against the bottom face 30a of the groove 30 as
shown in Fig., 4(c). A force at the other end of the
rocker arm 22 caused by this deformation urges the
main body 5 of the sealable container 1 to move
toward the bottom plate 9B. As a result of that, a
tight engagement between the main body 5 and the top
plate 9A with the annular seal 8 1nterposed
therebetween is achieved. And the lock means 10 has
been brought into an locking position. On the
other hand, one end of the rocker arm 22 has abuted
against the stopper 42 of the valve 40 and thereby
the valve 40 rises toward the top plate 94. At



the‘seqlable container 1. The larger bore 35B opens on toward the cavity A
of ‘the Iit nenber 9, of which dianeter is larger than the bore 35A. A valve
head 40A of the valve 40 is slidably fitted in the |arger bore 35B. An
annular seal 41 is arranged upon the valve head 40A for sealing the vent
hole 35. A valve rod 40B is integrally'gorned wi th the val ve head 40A at
the opposite side to the annul ar seal'4ﬁ,'of whi ch dianeter is smaller than
t he val ve head 40A. The val ve rod 40B extends toward the bottom plate

through an el opgat edthbohnd4dairn sl 41 -ardPangédckesnathe2¥alveere the
valve rod 40B is slidable in.the el ongated sl ot 22c. The el ongated sl ot 22c

is longitudinahéadf 00edbiunst bgariaakert ey netedu 1 dewd de phhedoh tpiheuber ant
stoppers 42 and 43 are rigidly secured to the valve rod 40B axially apart
from each ot hetntétbeativasofi thedibxiran3bbmndathe hbargekeboaem3dB may be
I nt er posed t herebetween. The
so as to close airtightly the bore 354. A4s a
result of that, the interior of the sealable
container 1 is intercepted from the exterior and an
airtightness of the sealable container 1 is
achieved.
When the sealable container 1 is opened by
removal of the 1id member 9, the cam member 21 is
driven in the counter direction. Thereby, the
roller 22a rotates downward on the inclined surface
24a or 24b of the protuberance 244 or 24B and
removes the deformation from the rocker arm 22. The
one end of the rocker arm 22 provided with the
roller 22a moves towards the bottom plate 9B as
shown Fig.4(b) so as to be restored. 4&nd then the
rocker arm 22 is placed again on the lower
regulation member 28. When the cam member 21
further rotates, the projection 254 or 25B moves
along the surface 22b of the groove 22B. And then
the other end of the rocker arm 22 is disengaged
from the groove 30. In the meanwhile the rocker arm
22 abuts against the stopper 43 of the valve 40 and
the valve 40 is moved toward the bottom plate 9B by

the downward movement of the valve 40. As a result



stopper 43 touches to the under surface of the rocker "arm22 in Fig. 2,

4(a) or 4(b).

A plate type nenber 44 in Fig. 2 is secured to the und

er

surface of the top plate 9A over the larger bore 35B, which has a center
hol e*sucht that val ve rod 40B may pass through, and the downward novenent of
the val ve head 40A may be limted thereby. A flat spring 45 is secu

t he upper surf
descri bed one
to 4(c). Let i
| ock neans 10
in Fig. 4(a) s
comruni cati on

ace of the rocker arm 22 g -one end side. There shal
utilization of this enbodiment in connection with Figs.

o ARRES Bk Boxe el A Lo S LPRECRGORS ofpaie,
%%H*?Rigey& @ﬁt.%él'r" forbough (AP0 o P ATLT LY ey be

red on

now be
4(a)

t he

s shown
in

er 9.

- To begin with, oL g 3bF03RIugH qﬁméﬁ@'me EPPIRYNET 14 dneOTIRdating a

plurality of

member and a gap between the bottom plate 9B and the
peripheral flange 7. Consequently, a pressure of
the interior in the sealable container 1 and a

pressure of the exterior (atmospheric pressure) are

instantly equalized. After that, the lid member 9

is removed from the main body 5 of the sealable
container 1 and semiconductor wafers W are taken out

the sealable container 1.

(Embodiment 2]

Now we will make reference to another
embodiment of the present invention. Fig. 5 is an
enlarged fragmentary sectional elevation to help
explain the structural construction of this
embodiment. The same numeral numbers in Fig. 5 as
in Fig. 1 to Fig. 4(c) indiqate the same parts as in

Fig. 1 to Fig. 4(c) respectively.

A pressure-equalizing mechanism 104
incorporated in a sealable container 100 shown in
Fig. 5 is a modification of the pressure-equalizing
mechanism 11 incorporated in the sealable container
1. A numeral number 101 shows a vent hole 101

provided in the vicinity of center of the top plate



- 13 - semiconductor wafers Wis replaced with inert gas (such as
mtrogen). It is not always the case with the atnosphere in the seal able
container 1. There is one case that the atnosphere in the seal able
container 1 is kept in a purified atnosphere wi thout replaced with inert
gas. In order to carry or store.these sem conductor wafers W the lid
menber 9 engages with the main body 5-0f7t-he seal able container 1. In order
to make the seal able container 1 airtight, the cam nmenber 21 is rotated

h h i bed gein Fig.4 . T he ' ' 2
hoves2al ong tndi o i tle ¥ Bethiby, A10Bben g Al et R T s ke
th by th i ' ' | .di tiQn.qaTh h
hoES i EEE L ALY BREECIN, Ol P et 2
30 int ' ) ' ' h k
arn1g;n?ntgntheqﬁﬂggvgpggﬁgtL%eg?g?zs8??%8@ggkepéPg?%gﬂﬁnﬁgﬂk?giggﬂgﬁeer

;‘r)ﬁ]kgrz g;mt ﬁg :a@\/@rﬁ}@%ﬁftf" hviRothgonial meader @7 P M ACI&W 1hg rocker
covers the vent hole 101 on a interior side of the
sealable container 100. A numeral number 103 showus
a valve which is a member of a pressure-equalizing
mechanism 104, which consists of an elastic material

(such as rubber), and which is fixed on the rocker
arm 22 in such a position as corresponding to the
position of the vent hole 101. The valve can close§

the vent hole 101 with its resilience.

There shall now be described the.operation of
this embodiment 2 which has the above constriction.
The lock means 10 will need no further description
since its action is identical with the embodiment 1
hereinabove described in connection with Figs. 4(a)
to 4(c). Therefore, especially detailed description

will cover the action of the pressure-equalizing
mechanism 104.

Semiconductor wafers W in the sealable
container 100 are carried or stored after the
atmosphere in the sealable container 100 is replaced

with inert gas (such as nitrogen) by gas purge box.

It is not always the case with the atmosphere in

the sealable container 100. There is one case that



regul atj on nenber 28. By virtue of this flat spring 45, the novenent of the
rocker arm22 into the groove 30 will not be hindered by the edge of the
groove 30. Its center of gravity in the rocker arm 22 noves toward the
groove 30 together with the - 14 - further novenent of the rocker arm 22
into the groove 30.. Thus the rocker arm 22 cones to be pivotable in a
countercl ockwi se direction about the |-ov®r- regul ati on nenber 28 agai nst the
force of the flat spring 45. Upon further rotary novenent of the cam nenber

21, the roller a _r,otates upward,on the,either inclined f.ace 24a or 24b
of the protubertﬁécgt%fipglrerﬁdna@%l?%%?bagsspf@gd"\ﬁﬁ r]r%ﬁaflé‘r 3?1%%&0 Fig.
3. The rocker arm/2 j s e, t lLa A d orns around

t he upper regul gtni gn%nugjﬁbﬁgife(g%%@g\%ﬁ?ﬁ%rﬂ?r?neigrtlsggggﬁtcl%@, wgﬁ;eh end of the
rocker arm 22 prayijdgdvith the roller 22a is forced upward

In order to make the sealable container 100
airtight after the 1id member 9 engages the main
body 5 of the sealable container 100, the cam memBer

21 is rotated through a prescribed angle so that
the rocker arm 22 may move longitudinally towards
the groove 30. After the rocker arm 22 moves
longitudinally towards the groove 30, the rocker arm

22 is deformed on the upper regulation member 29 ag

a fulcrum so that the other end of the rocker arm
22 may abut against the bottom face 30a of the
groove 30. The main body 5 of the sealable
container 100 is urged to move toward the bottom
plate 9B by this deformation of the rocker arm 22. .
As a result of that, a tight engagement between the
main body 5 and the top plate 94 with the annular
seal 8 interposed therebetween is achieved and the
lock means 10 is brought into an operative position.

On the other hand, the valve 103 rises toward the
top plate 94 by the rocker arm 22 at one end side
connected with the com member 21. At last, the
valve 103 closes airtightly the vent hole 101 with
its resilience. " 4s a result of that, the interiof

of the sealable container 100 is intercepted from



whil'e the other end of the rocker arm 22 abuts against the bottom face 30a
of ‘the groove 30 as shown in Fig. 4(c). A force at the other end of the
rocker arm 22 caused by this deformation urges the main body 5 of the

seal abl e container 1 to nove toward the bottomplate 9B. As a result of
that, a tight engagenent between the main body 5 and the top plate 9A with
the annul ar seal 8 interposed therebetrwt®rr i s achieved. And the |ock neans
10 has been brought into an |ocking position. On the other hand, one end of"

the rocker armipe R3S et AP dﬁ i1f9?gﬁt QEErgfztﬂ% %@%l%ﬂhﬁfa40 and

t hereby the valve 40 rises towar top p -15 t he

annul ar seal 4%oathan@ed 10PN § hecvpéyed head 40A abuts agai nst t he shoul der
defined at the intersection of the bore 35A and the | arger bore 35B so as

tsgaf;glsg airtightlyWhbea bdre sl alfbe acopsaiheof 100atis lpengd ey or of the
removal of the lid member 9, the cam member 21 is
driven in the counter direction., Thereby, the
deformation is removed from the rocker arm 22. And
then the rocker arm 22 is restored and placed again
on the lower regulation member 28. The other end of
the rocker arm 22 is disengaged from the groove 30.
In the meanﬁhile, the valve 103 of the pressure-
equalizing mechanism 104 is moved toward the bottom
plate 9B by the downward movement of the rocker arm
22. |
As a result of that, the vent hole 101 opens and
the interior of the sealable container 100 is
communicable with the exterior through the vent hole
101, cavity A in the 1id member 9 and a gap between
the bottom plate B and tﬁe peripheral flange 7.
Consequently, a preséure of the interior in the
sealable container 1 and a pressure of the exterior
(atmospheric pressure).are instantly equalized.
After that, the 1id member 9 is removed from the
main body 5 of the sealable container 100 and
semiconductor wafers W are taken ouf the sealable
container 100.

In addition, the above both of embodiments 1



confainer 1 is intercepted fromthe exterior and an airtightness of the
seal abl'e container 1 is achieved. Wien the seal able container 1 is opened
by renoval of the |id nenber 9, the cam nenber 21 is driven in the counter
direc¢tion. Thereby, the roller 22a rotates downward on the inclined
surface 24a or 24b of the protuberance 24A or 24B and renoves the
deformation fromthe rocker arm22. TH9 one end of the rocker arm 22
provided with the roller 22a noves towards the bottom plate 9B as shown

Fig.4(b) so as,hg be et T@;coﬁ‘ﬁi%ﬂw@ﬁ?emc'ﬁﬁé %rf’v%% 49 Riiced again

on the | ower regulation.ne e cam nenber f'urther rotates,

the projection]@3Aqqr t4ed pTuESuRd Wigud NPz 15T REEhEAARsAT alrlee mpveave 22B.

And then the other end of the rocker arm 22 I's disengaged fromthe groove
30. In the neggvhiilca 1tiye byocks wovewen Bbyf sthgarbekerharat @pem 43 of the

valve 40 and the valve 40 is noved toward the bottom plate 9B by the
downwar d novenepteef toh@pel vendt®1oise athiesueht hole. The rocker
arm 22 is moved by the horizontally rotary motion of
the com member 21. Instead of the above valves 40
and 103, such a valve is applicable, as is moved by
a crank mechanism for converting the horizontally

rotary motion of the cam member 21 into the vertical

motion,

FIELD OF INDUSTRIAL UTILIZATION
The sealable container in accordance with the

present invention is especially suited for use in
accommodating semiconductor wafers, because this
sealable container éan be easily opened by a
pressure-equalizing mechanism for equalizing
pressures in the inside and out side of the sealable
container when removing the iid member from the
main body of the sealable container and further this
sealable container can be kept airtight as long as
the 1id member engages the main body of the sealable

container.



- 16 - of that, the bore 35A opens and the interior of the seal able
contaidér 1 |s Cﬁﬁﬂﬂﬂ+eab¥e—mk%h—%he exterior through the bore 35A, cavity
Ain the ﬁ bet ween the bottom plate 9B and the

perlpheral flange HHI Iﬂﬂﬁ UI un a pressure of the{FEer L oT-T1T LHE
-seal abl e cont ai ne e of the exterior

afl HSSER E EF@§§
are instantly equallzed "after that, &M Fid menber

is r SFHVAHEPr om t e
mai n body 5 of the seal able contai ner 1 and seni conductor waférs Ware

taken out the seala tCqnt i er Enbodinent 2] Now we will nake
reference to anothephg d%’%é%: %h present invention. Fig. 5 is an

enl ar ged fragantarx SeSa9N nenfﬁhﬁke d@P f@rhgég ﬁBh %1n%he structural

construction Svbodi shnme humeral ers-in Fig. 5 as in

Fig. 1toFig sémohaqlc%trewtaff%@rmcmﬁﬁs% in Flg 1 to Fig. 4(c)

respectively.

a hallow main body having an opening for taking
said semiconductor wafers out or into;

a lid member for plugging said opening;

a lock means for locking and releasing said lid

member in said opening of said main body; and

a pressure-equalizing mechanism for keeping an
interior in said main body airtight or allow an
interior in said main body to be communicable with
an exterior in co-operation with said lock means.
2. A sealable container as defined in claim 1,
wherein

| a vent hole is provided in said lid member for

letting an interior in said main body and said
exterior be in communicable state, and the pressure-
equalizing mechanism opens or closes said vent hole
in co-operation with saidllock means.,
3. A sealable container as defined in claim 2,
wherein |

the pressure-equalizing mechanism includes a
valve for opening or cloéing said vent hole, which
moves according to a deformation of a rocker arm
caused by a rotary movement of a cam member included

in said lock means.

This Sheet Has Been Reﬁlaced




A pressure-equalizing mechani sm 104 incorporated in a seal abl e contai ner
100 shown in Fig. 5 is a nodification of the pressure-equalizing nechani sm
11 incorporated in the seal able container 1. A nuneral nunber 101 shows a
vent -hol € 101 provided in the vicinity of center of the top plate - 17 -
9A (i.e. in the vicinity of the cam nenber 21). The vent hole 101 opens
through the top plate 9A toward both ef22ke interior of the seal able”
contai ner 100 and the cavity Ain the Iid menber 9. Afilter 102 covers the

vent hole 101 qQn a i,nteri,or ﬁide og f he sealable cgntain r .10 A nuner al
nunber 103 shofts a ValSF@ Ll & qanta lepeaSofied 18R d i &1@dhid i ng

nechanisn1104,wwgkgﬂ consists of an elastic material (such as rubber), and

which is fixed on & rocker arm22 in such a position as corresponding to

the position of the quent ngﬁéjéympgpgegalve can closes the vent hole 101
with its resilience.

a valve head slidably fitted in an enlarged
recess which opens enlargely_énd continuously from
said vent hole toward said rocker arm in said 1id
member;

an annular seal arranged upon said valve head
for sealing said vent hdle;' |

a valve rod extending verticaliy from said
valve head on said opposite side td said annular
seal with a smaller diameter than éajd'valve head,
which is integrated with said valve head and which
extend slidably through an elongated slot
longitudinally formed in said rocker arm; and

a pair of protuberant stoppers rigidly secured
to said valve rod axially apart from each other with

a prescribe distance so that said rocker arm may be
interposed therebetween.
5. A sealable container as defined in claim 3,
wherein

said valve consists of an elastic material such

as rubber and is secured to said rocker arm in such
a position as to conform to said position of said
vent hole. |

T

0



There shall now be described the operation of this enbodi ment 2 which has
the above constriction. The | ock means ‘10 will need no further description
since its action is identical with the enbodi nent 1 herei nabove descri bed
in connection with Figs. 4(a) to 4(c). Therefore, especially detailed
description wll cover the action of tﬂz pressure-equal i zi ng mechani sm 104.
Semi conductor wafers Win the seal abl e }8ntai ner 100 are carried or stored
after the atnosphere in the seal able container 100 is replaced with inert
gas (such as nitrogen) by gas purge box. It is not always the case with the
at nosphere in the seal able container 100. There is one case that - 18 -
the atnosphere in the seal able container 100 is kept in a purified

at nrosphere without replaced with inert gas. In order to nake the seal able
cont ai ner 100

Fig. 1

%/////////////////////////




airfigh; after the lid nenber 9 engages the main body 5 of the seal able
contai ner 100, the cam nenber 21 is rotated through a prescribed angle so
that the rocker arm 22 may nove |ongitudinally towards the groove 30. After
t he rocker arm 22 noves longitudinally towards the groove 30, the rocker
arm 22 is. defornmed.on the upper reguIaI%Pn menber 29 as a ful crum so that
the other end of the rocker arm 22 may But agai nst the bottom face 30a of
the groove 30. The nain body 5 of the seal able container 100 is urged to
nove toward the bottom plate 9B by this deformation of the rocker arm 22.
As a result of that, a tight engagenent between the main body 5 and the top
plate 9A with the annul ar seal 8 interposed therebetween is achieved and
the | ock means 10 is brought into an operative position. On the other hand,
the valve 103 rises toward the top plate 9A by the rocker arm 22 at one end
si de connected with the com nmenber 21. At |ast, the valve 103 cl oses
airtightly the vent hole 101 with its resilience. As a result of that, the
interior of the sealable container 100 is inpgrcgpted from
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- 19 - the exterior and an airtightness of the seal able container 100 is
achi eved. Wien the seal able container 100 is opened by renoval of the lid
menber 9, the cam nmenber 21 is driven in the counter direction. Thereby,
the deformation is renoved fromthe rocker arm22. And then the rocker arm
22 is restored and placed again on the | ower regul ati on nenber 28. The
other end of the rocker arm22 is diseﬁﬂﬁged fromthe groove 30. In the
meanwhi | e, the valve 103 of the pressure- equalizing nechanism 104 is noved
toward the bottom plate 9B by the downward novenment of the rocker arm 22.
As a result of that, the vent hole 101 opens and the interior of the

seal abl e container 100 is comruni cable with the exterior through the vent
hol e 101, cavity A in ghe qusnenber 9 and a gap between the bottom pl ate
9B and t he peripheral fﬂé}ge :

22A

22b
228

22a

22



Cbnéequgntly, a pressure of the interior in the sealable container 1 and a
pressure of the exterior (atnospheric pressure) are instantly equali zed.

After that,

the lid nenber 9 is renoved fromthe main body 5 of the

seal abl e ‘cont ai ner 100 and seni conductor wafers Ware taken out the

.seal abl e contai ner 100.
20 -

I n additi on,
and 2 show the contai ner wherein t

above both of enbodinents 1

t
g val ves 40 and 103 of the

pressure-equal i zi ng nechani sm are noved vertically by the novenent of the

rocker arm 2Fj .o dgfig Yo open

I's moved by the horizontally rogary notion of the com nenber 21

and cl ose the vent hole. The rocker arm 22
| nst ead of

the above valves 40 and 103, sugh a valve is appli @hle, as is noved by a

crank nmechani sm for convert

5

hhe horizontalIy.LﬂLaLx_ﬂption of the cam

menber 21 into the verti_cgl vw 9 35A 35B
41
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FI ELD OF | NDUSTRI AL UTI LI ZATI ON The seal abl e container in accordance wth
the present invention is especially suited for use in accomodati ng

sem conduct or wafers, because this seal able container can be easily opened
by a $ressure-equalizing nechanismfor equalizing pressures in the inside
and out side of the seal abl e container mgen removing the |lid nenber from
the main body of the seal able cont ai ner 4Ad further this seal abl e cont ai ner
can be kept airtight as long as the |id nmenber engages the main body of the
seal abl e contai ner. 21 What is clained is: 1. A seal abl e contai ner for
acconmodat i ng sem conductor wafers, conprises: a hallow main body having an
openi ng for taking said sem conductor wafers out or into; a lid nenber for
pl uggi ng sai d openi ng; :
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a.lock means for |ocking and releasing said |id nmenber in said opening of

'said main body; and a pressure-equalizing mechani smfor keeping an interior
*in said main body airtight or allow an interior in said main body to be
comuuni cable with an exterior in co-operation with said | ock neans. 2. A
seal abl e contai ner as defined in claim1, wherein a vent hole is provided
insaidlid menber for letting an int said main body and said
exterior be in communi cabl e state, ﬁ§ %@cb?essure- equal i zi ng mechani sm
. opens or closes said vent hole in co-operation with said | ock neans. 3. A
seal abl e contai ner as defined i nSBAMIABLE CO¥TEINMERhe pressure-equalizing
mechani smincludes a val ve for opening or closing said vent hole, which
moves according to aﬂdefmnnahwmnnoﬁsaarm@aﬂahﬂencmmswdn@y(h)rﬁbary
novenment of a cam nmenber included in said | ock neans. This Sheet Has Been
Re | aced accommodating semiconductor wafers(W), comprises a

hallow main body(5) having an opening(6) for taking
said semiconductor wafers(W) out or into, a lid
member (9) for plugging said opening(f), a lodk
means(10) for locking and releasing said 1id
member (9) in said opening(6) of said main body(5),
and a pressure-equalizing mechanism(ll) for keeping
an interior in said main body(5) airtight or allow
an interior in said main body(5) to be communicable

with an exterior in co-operation with said lock

meanstlﬂ).



--22 - 4. A seal abl e contai ner as def i.ned in claim3, wherein said val ve
conpri ses agval ve head, slidably fitted in an enl arged recessz\iﬁﬁ %h fﬁrﬁbns

enl argel y. and continuously from sai d vent hol e t.oyvard sai d rocker armin
sai d Igi dymarrber an annul ar seal arranged uPabstititd shelete Teddnhary $997i ng

said vent hole; a valve rod extending vertically from said val ve head on
sai d opposite side to said annular seal with a snal j _Lh.an.,sal d

valve head, which is integrated with said \éal VIeI hef ‘ ghd

[ h an el ongated sl ot | Ltudinally rmed, i n
slidably thr oug g ony Cedy 180.@"&”“@“1& od
d ¥ocker

arm and a pair of protuberant stoppers rigidly se
arm nay be18|pun\edqd0&ﬂ£h piessuedeiqusliZing mechanism for equahzxng pressures in the inside and

axially apart fromeach other with a prescribe di st

outside of the scalablc container.

SUMMARY OF 'I‘HE INVENTION

The present invention is the sealable container for accommodanng scmlconductor

- wafers, comprises: _
a hollow main body having an opening for taking the semiconductor wafers out or into;
alid memBer for plugging the opening;
~ a mechanical lock means for loéking and releasing the lid member in the opening of

the main body; and

a selectively operable pressure-equalizing mechanism for allowing an interior in the
main body to be in communication with an exterior in response to releasing operation of said
mechanical lock means.

The pressure-equalizing mechanism opens or closes a vent hole provided in the lid
member in co—~operation with thc lock means. An interior in the main body and the exterior

communicate by the vent hole.

The pressure-equalizing mechanism includes a valve for opening or closing the vent
hole, which moves according to a deformation of a rocker arm caused by a rotary movement

of a cam membcr included



5 A seal abl e contai ner as defined in cl aim 3, wherein said valve g
consists of an_elastic material such as rubber and is secured to sfalj t
rocker armin such a position as to conformto said position of said ven
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WHAT IS CLAIMED IS:
1. A'sealable container for accommodating semiconductor wafers, comprises:

2 hollow main body having an opening for taking said semiconductor wafers out or
into;

a lid member for plugging said opening;

a mechanical lock means for locking and re!casmg said lid member in said opening of
said main body; and

a selectively operable pressure—equalizing mechanism for allowing an interior in said
main body airtight to be in communication with an exterior in response to releasing operation

of said mechanical lock means.

2. A sealable container as defined in claim 1, wherci:i
a vent hole is provided in said lid member for letting said interior in said main body
and said exterior be in communication, and the pressure-equalizing mechanism opens or

closes said vent hole in co~operation with said lock means.

3. A sealable container as defined in claim 2, wherein
the pressure~equalizing mechanism includes a valve for opening or closing said vent
hole, which moves according to a deformation of a rocker arm caused by a rotary movement

of a cam member included in said lock means.



